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REMARK ON TWO RESULTS DUE TO RAMANUJAN ON
HYPERGEOMETRIC SERIES
MEDHAT A. RAKHA, ADEL K. IBRAHIM, ARJUN K. RATHIE
Abstract. During the course of verifying the results of Ramanujan on hypergeo-
metric series, Berndt in his notebooks, Part II mentioned corrected forms of two of
the Ramanujan’s results.
The aim of this short research note is to point out that one of the results obtained
by Ramanujan is correct (and not of Berndt’s result) and the second result (which
is slightly differ from Ramanujan’s result and Berndt’s result) is given here in
corrected form.
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we start with the following two results given by Ramanujan [4, p. 141 and p. 142]
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Berndt [1], in his Ramanujan’s notebooks, Part II pointed out that these results
contain some errors and should respectively be read as
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• Entry 34 (ii) [1, eq. (34.3). p.97]
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• Example (ii) [1, p. 99]
√
1 − x2 2F1

1
2 ,
1
2 ;
1
2 +
x
1+x2
1;

= µ 2F1

1
2 ,
1
2 ;
x4
x4−1
3
4 ;
 + ηx (1 + x
2)2F1

1
2 ,
1
2 ;
x4
x4−1
5
4 ;
 . (1.4)
In this short research note, we shall show that Ramanujan’s result (1.2) is correct
(and not (1.4) obtained by Brendt) and the corrected formof the Ramanujan’s result
(1.1) (and of Brendt’s result (1.3)) should be read as
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In order to derive these results, we start with the following known Kummer’s
Formula [1, p. 64]
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It is not out of place to mention here that result (1.6) was also independently
rediscovered by Ramanujan [1, Entry 21, p. 64].
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Further, in (1.6), if we take a = b = 12 , we get the following result due to
Ramanujan [1, Entry 34 (i), p. 96]
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Also, we mention here another result due to Kummer, which was also rediscov-
ered by Ramanujan [1, Entry 3, p. 50] viz.
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In (1.8), if we replace x by y2 and take (i) r = m = 14 and (ii) r = m =
3
4 , we
respectively get
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Also, the well known Euler’s first transformation [3, Theorem 20, p. 60]
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Now with these results, we are ready to establish Ramanujan’s results:
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Upon using the results given by (1.9) and (1.10) on the right-hand side of (1.12),
we get the corrected form of the result (1.1) due to Ramanujan and (1.3) due Brendt
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as
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Further, upon applying Euler’s first transformation formula (1.11) in the right-
hand side of (1.13), we at once get (1.2), which is the Ramanujan result.
We conclude the note by remarking that the results (1.2) and (1.13) have been
checked and verified numerically through Mathematica. 
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